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ABSTRACT 
Laboratory experiments were conducted to determine the effect of 
compounded feeds on growth of juveniles (3 to 4 em) of the Banana prawn 
Penaeus merguiensis. In all, seven diets were prepared with different 
combinations of locally available ingredients. Diascure, a local tuber was 
used as source of carbohydrate and vitamin mineral mixture (1 %) was used 
in all the diets. The results indicated that diets with groundnut cake (diet 
2,3,5 and 7) produced better survival and growth. In diets 4 and 6 growth 
was good but survival was very poor. Amongst all the diets, diet-7 produced 
significantly better growth, survival and food conversion ratio. 
INTRODUCTION 
Marine penaeid prawns have become 
the most sought after commodity among 
the various species caught nowadays. 
Among these, Penaeus merguiensis is an 
indigenous species of Maharashtra 
which, because of its price, commands 
the frozen seafood market. Incidentaly 
P. merguiensis forms only 7% (nearly 
1000 tons) of the total prawn catch, 
which is considered to be the limit of 
exploitation of this species from natural 
population since the natural source of 
this commodity is already tapped to the 
optimal extent. Hence intensive efforts 
have to he made for artificial production 
of this species. 
It has been well established ·that 
development of culture technologies for 
prawn could be achieved only through 
proper management measures and 
judicious .use of operational inputs. 
Among the operational. inputs, feed 
accounts for the major share, often 
exceeding 50% of the total operational 
cost in intensive prawn culture system. 
Therefore, the development of artificial 
or compounded feed containing adequate 
levels of nutrients such as proteins, 
lipids, carbohydrate, vitamin and 
mineral is an essential prerequisite for 
prawn production through culture. 
Considerable work has been done in 
this direction (New, 1976) and a number 
of feeds have been developed in various 
countries of the world, Very often these 
feed formulations cannot be directly 
utilized due to non-availability of raw 
material or their prohibitive cost. 
With this aspect in mind experiments 
were conducted at the College of 
Fisheries, Ratnagiri by using different 
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combination of inexpensive and locally 
available feed stuffs in experimental 
diets for P. merguiensis to assess their 
effect on its growth. 
MATERIAL AND METHODS 
Raw material 
Raw material used are fish meal, 
prawn waste, mantis shrimp, groundnut 
cake, diascure tuber (Dioscorea 
esculenta), vitamin and mineral mixture 
(Table 1). 
Fish meal : Meal prepared from low 
cost fish not used for human 
consumption available from a local fish 
meal factory was used. 
Prawn waste : Factory waste 
consisting of the entire exoskeleton, the 
head, hepatopancreas, gills, residual 
meat in head and intestine of prawns 
were used. 
Mantis shrimp : Oratosquilla nepa 
and other stomatopod sp. caught in 
abundance during fishing season of 
prawns was used. The meat content of 
the animal is very low and the major 
portion of body consists of chitin which 
is used for manure preparation or for 
animal feed. 
Diascura tuber : It is a local tuber 
purchased from local market. Groundnut 
cake and vitamin mineral mixture were 
purchased from local market. 
All raw material were dried and 
ground in an electrical grinder and 
sieved through 60 to 100 mesh sieve. 
Fresh clam meat chopped into pieces was 
given as control diet. 
Preparation of experimental diets 
Seven approximately isonitro-genous 
diets were· prepared by using a 
combination of any two natural protein 
sources - groundnut cake, prawn waste. 
mantis shrimp and fish meal. Ingredients 
in each diet were adjusted so as to 
provide approximately the same crude 
protein content i.e. 39% ± 1.5 (Table 2). 
Diascura tuber powder was used as 
the main source of carbohydrate and 
binding agent. Vitamin mineral mixture 
(Table 1) was included at 1% level in all 
diets. 
Percentage combinations of 
ingredients in experimental diets 1 to 7 
is given in Table 1. Diascura powder was 
first cooked with 50 to 60% of water for 
20 to 30 minutes until the starch 
gelatinised. The other premixed 
ingredients were added to the paste and 
thoroughly mixed. This mixture was 
cooked for ten minutes after which 
vitamin mineral mixture was added to 
it, and it was further cooked for ten 
minutes and then passed through a 2 
mm diameter die in a screw press. The 
pellets were dried at 60 to 70° C and 
were found to be quite stable in water. 
Moisture content of pellet (feed) was 
around 7 to 8 % only. 
Rearing 
The juveniles of P. merguiensis used 
in the feeding experiments were collected 
from the Zadgaon creek near Ratnagiri. 
The animals were acclimatized for 4 to 5 
days and starved one day before the start 
of the experiment. 
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Table 1 Percentage composition of ingredients in the experimental diets 
1 to 7. 
Ingredients (%) Experimental diets 
1 2 3 4 5 6 7 
Groundnut cake 44 39 35 30 
Prawn waste 44 42 37 20 
Mantis shrimp 41 43 34 20 
Fish meal 35 37 32 10 
Diascura root 11 19 29 15 25 33 19 
Vitamin mineral mixture 1 1 1 1 1 1 1 
Water (ml) 50 50 50 50 50 50 50 
Vitamins : 
Vitamin A- 2500 IU, Thiamin mononitrate (Vitamin B1) -2.00 mg, Riboflavine-
3.00 mg. Nicotinamide-25.00 mg, Pyrodoxine hydrochlorate 1.5 mg, Calcium 
pantothenate-5.00 mg, Cyanocobalamin (Vitamin-12)-0.001 mg, Ascorbic acid 50.00 
mg, Calciferol (Vitamin D3)-200.00 Iu Tocopherol-10.00 mg, Biotin 0.05 mg 
Minerals : 
Calcium phosphate-208.00 mg, Ferrous sulphate (dried)-10.61 mg, Magnesium 
phosphate (dibasic)-48.00 mg, Manganese hypophosphate-0.60 mg. 
Feeding experiments were conducted 
in rectangular fiber glass tanks of size 
180 em x 60 em x 40 em holding 9 to 10 
litres of sea water per prawn. 
Ten juveniles of P. merguiensis per 
replicate and 30 per treatment, having a 
length range of 30 to 45 mm and weight 
range 110 to 500 mg. were separately 
fed with diets 1 to 7 and clam meat as 
control for 45 days from January to 
March. Thus for each feed three sets of 
experiments were run concurrently. The 
tanks were covered with velon screens 
to prevent the animals from jumping out. 
The salinity of the water used m 
these experiments ranged from 30 to 
32%o. Temperature varied from 25 to 
31°C, pH from 7.5 to 8.5 and Dissolved 
Oxygen between 3.6 to 6.4 mgll. 
Feeding was done at the rate of 10 
to 15% of the live body weight, twice in 
a day, 1/4 in morning and 3/4 in evening 
hours, in petri dishes kept at the bottom 
of tanks. 
The left over food was carefully 
collected, dried and weighed and fecal 
matter and other waste like moults etc. 
were removed regularly before feeding. 
The water was changed once in four 
days. Aeration was provided with an air 
compressor. No attempt was made to 
control the environmental parameters. 
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Biochemical composition of 
ingredients and the diets (Table 2) were 
determined by using standard methods. 
Protein of tissue by Lowry's method 
(Lowry et al., 1951), proteins of plant 
material by Kjeldhal method, lipids by 
Bligh and Dyer (1959) and ash content 
by AOAC (1975). 
Survival percentage, percent gain in 
length, weight and food conversion ratio 
of each replicate were calculated. 
Average of three replicates are given as 
the results. Analysis of variance 
CANOVA) was done on mean of each 
parameter to find out if the dietary 
treatments hold any significant influence 
on the observed parameters by Newman 
Keuts multiple range test (Zar, 1974). 
RESULTS 
The results of the experiments 
conducted to develop suitable feed for P. 
merguiensis using locally available 
inexpensive ingredients are given in 
Table 3. 
Statistical analysis of data indicates 
that the survival, gain in length 
(64.75%), gain in weight (371.39%} and 
Foo'd conversion ratio (FCR) (2.25), 
(hereafter referred :s.s "growth") in prawn 
fed on diet-7, was significantly better 
(p<0.05) than the prawns fed on all the 
other diets except for the survival of 
prawn with diet-1 which was slightly 
higher than prawns fed on diet-7. 
Although there was no significant 
difference in the gain in length and 
weight between prawns fed on 
diet-7 and the diet-8, control diet (Table 
3), The survival and food conversion ratio 
(4.10) when fed on control diet is 
significantly low~r (p<0.05) than that 
with diet-7 (2.25, Table 3), suggesting 
that diet-7 was comparatively superior 
to control diet and other six experimental 
diets. 
Growth of prawns fed on diet-5 was 
significantly better (p<0.05) 
than those fed on diets 1,3,4 and 6 (Table 
3). Similarly growth of prawn fed with 
diet-2 was better than growth with diets 
Table 2 : Proximate composition of experimental feeds and clam meat (control) 
on dry weight basis. 
Control 
Composition Experimental diet (Clam 
(%) meat) 
1 2 3 4 5 6 7 8 
Crude protein 39.00 40.07 38.50 39.10 38.00 39.00 39.00 69.82 
Lipid 08.35 07.80 08.30 06.30 07.20 06.50 07.90 09.09 
N -free extract 39.15 39.77 45.17 34.86 40.30 41.70 38.90 16.14 
(by difference) 
Ash 13.50 12.36 08.05 19.74 13.50 12.80 14.70 04.95 
Table 3 : Per cent survival, gain in length, wet weight gain and food conversion ratio of Penaeus merguiensis fed upon 
diet 1 to 7 and fresh clam meat. The experimental period was 45 days. 
Description Experimental Diets 
1 2 3 4 5 6 7 Control 
Survival (%) 96.66 90.00 86.67 43.33 76.67 23.34 90.00 46.67 
(±1.387) (±1.827) (±1.619) (±1.387) (±1.39) (±1.387) (0.00) (±1.387) 
Gain in length (%) 40.88 56.34 42.43 40.13 63.03 44.26 64.75 63.04 
(±1.146) (±1.046) (±0.376) (±1.684) (±0.794) (±2.144) (±1.422) (±1.257) 
Gain in weight (%) 115.38 231.51 221.69 132.58 298.12 197.81 371.39 359.92 
(±2.611) (±3.209) (±2.554) (±1.039) (±3.467) (±4.347) (±2.450) (±3.751) 
Food conversion ratio 4.70 3.80 4.50 5.60 3.40 5.10 2.25 4.10 
(±0.258) (+0.316) (0.258) (±0.182) (±0.182) (±0.365) (±0.057) (±0.316) 
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1,4 and 6. However, there was no 
significant difference in growth between 
diet-5 and diet-2 except that weight gain 
is significantly better with diet-5 than 
diet-2. 
Among diets 1,3,4 and 6, diet-3 
produced significantly better growth 
than that of diet-1 and diet-4. There was 
no significant difference in growth 
between diet-1 and 4. 
Although survival was higher with 
diet-1 (containing groundnut oil cake and 
prawn waste) than in all other diets, gain 
in length, wet weight and FCR was very 
poor compared to remaining diets. 
(Table 3). 
Although gain in weight with diet-6 
was better than diet-1 survival is 
significantly poorer than with remaining 
diets (diet 1,2,3,4,5 and 7) 
DISCUSSION 
The results of these experiments 
indicate that suitable artificial feed for 
P. merguiensis can be developed by using 
locally available inexpensive ingredients 
such as Fish meal, Mantis shrimp, Prawn 
waste, groundnut cake and Diascura 
tuber without any harmful effect on 
prawn. 
Protein levels used 1n the 
experimental diet (39%) appears to be 
suitable for P. merguiensis and is within 
the range reported by New (1976). 
Cost required to purchase ingredi-
ents for 1 kg diet is less than Rs.15/-
which is comparatively less than the cost 
of other diets available in the market. 
An important criterion for the 
development of artificial diet is that it 
must promote growth in test animal. Of 
the three major constitutents of an ideal 
diet viz. proteins, lipids and 
carbohydrates, proteins are considered 
to be of vital importance in nutrition. 
Amount of protein and its source also 
determines the cost of feed. A 
compounded feed must, therefore, have 
the desired amount of protein derived 
from as cheap source as possible. 
Therefore, determination of optimum 
dietary levels of protein for various 
prawn species has been the subject of 
several studies eg. Kanazawa et al.) 
(1977), Deshimaru and Shigueno (1972), 
Forster and Beard (1973), Sick and 
Andrews (1973), Zein Eldin and Meyers 
(1973), Venkatramaiah et al.) (1975), 
Balaze and Ross (1976), New (1976), Ali 
(1982) and Raj (1991), Wickins and Beard 
(1978) and AQUACOP (1978). 
Although protein level as 
investigated by earlier workers ranges 
from 15 to 60% in the diet, generally it 
is considered that a protein level of 27 
to 35% is optimum requirement for 
juvenile prawns (New, 1976). However, 
protein requirements for P. merguiensis 
was reported to be 50-55% in the diet by 
AQUACOP (1978) when casein based 
purified diet was used. But they have 
reported P. merguiensis is not a good 
candidate species for aquaculture in 
Tahiti Island as rate of growth with 55% 
protein diet was very poor (101 %). 
Earlier work at Marine Biological 
Research Station, Ratnagiri revealed a 
better growth with 40% protein diet. 
Therefore, 39% protein was used in the 
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present experimental diets and the rate 
of growth (371.39%) observed was quite 
satisfactory. 
Food Conversion Ratio is of great 
importance 1n evaluating the efficiency 
of artificial diets, and higher the FCR 
less efficient is the feed. While review-
ing literature using artificial diet it can 
be noticed that FCR values ranged from 
as low as 1.35 (Wickins and Beard, 1978) 
to 56.37 (Parkar and Holocomb, 1973). 
In the present study FCR values with 
experimental feeds ranged from 2.25 to 
5.6 (Table 3). Here it must be noted that 
the captivity stress etc. also can affect 
the FCR as observed by results of vari-
ous laboratory experiments (Subrah-
manyam and Oppenheimer 1970; Sick 
et al., 1972). While considering the FCR, 
cost of feed is also of importance. 
Costwise diet-7 is quite on inexpensive 
feed. The cost of ingredients required to 
purchase one kg feed is less than 
Rs.15/- which is comparatively less than 
that of any other feed available in the 
market. 
Comparison of the results of present 
experiment with the results of other 
studies is rather difficult due to varying 
experimental designs in different 
regions, differences in species and 
innumerable possible combinations and 
ingredients used in pelleted feed. 
Finally the results of the present 
experiments indicate that the diet-7 
developed by using groundnut oil cake, 
prawn waste, mantis shrimp (7 .9%) 
appears to be satisfactory for juvenile 
banana prawn P. merguiensis as it has 
produced better survival (90%), gain in 
weight (371.39%) and FCR (2.25) than 
those reported earlier by AQUACOP 
(1978). 
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